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ABSTRACT : PROBLEM TO BE SOLVED: To form a BTBAS-nitride film with a stable film thickness 
accuracy. 

SOLUTION: A CVD system comprises a processing chamber 14, where a plurality of 
wafers 24 are stored in such a state as to be held by a boat 25, a film-forming gas supply 
pipe 20 for supplying a BTBAS gas and an NH 3 gas into processing chamber 14 to form 
the BTBAS-nitride film on the wafer, a cleaning gas supply pipe 21 for supplying NF 3 gas 
into the processing chamber 14, and coating gas supply pipes 22A and 22B for supplying 
BTBAS gas 37 and oxygen gas 36 into the processing chamber 14, after a cleaning 
process. Fluorine 34, contained in the cleaning gas sucked to the processing chamber 14 
and the boat 25 in the cleaning process is confined in a coating film 35 in the coating 
process, which can prevent the influence of the fluorine on film formation in a film-forming 
process conducted thereafter, resulting in obtaining an equivalent stable film thickness in 
accuracy as that obtained in the film formation before the cleaning process. Consequently, 
, variations in film thickness among batches in the film formation process can be prevented. 
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A S JfX 3 7 «t k. 3-f^y/l3 5i:U 
OBTBAS -fgft^WJTMt- 4 £ k * J T" § . 

b t b a s ax 3 7 i msmzmm^T. 3 6 ti 

4, BTBAS^.X3 70^kS5«^'X3 6k 

OftJ&k & mmizft± L/tJi^(c(iTD-bx^ J.-7" l 
1 CT>[*imzt5^XBTB AS^'X 3 7«5tt**a#t&T»T 
ffitt^Sfe*; 2|s3ISfi^®.{Cfe^T{±. BTBAS 
^ 3 7«fit^^f?ih-rfti^t. ffl&tfx 3 hlfiifiZ. h 
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[0044] mz, rot.xf.i-y i i cofifflwmss, 

SW^7ot xf.x-r l l Ort«fcia5it#*(Rtt* 

2 0fc:J:oTi!fcift$ft. Tn-t.Xfi-7'1 l^gpw 
SSS&tIX 3 6 *J <fc VB T B A S 7. 3 7 //if L?f $ ft 
& . £ 0)8fSU.-r «y r fc 2S£;Jf jw?— v ■•/ T4: liiS 
ISIS^OjM^ft^, 

[0 04 5] fit. TDtXfj.-7'l l<7>r*J§Bti* 
2i4^.^ ^^;^,E^t:M * ft S <. itf5». 
7/2 3^'TK$ftT*PPl 5#ggn$ft£ fc fcfcfc. 
sK— 1- 2 5jWFP 1 5^trntxfa-7' 1 1 <n*m 

[0046] Ja±«a— T" -f > '^IgsMfcT Lfcffcfc: . 
Buiii L ^SBff <oiKKE6»4ft 0 il*ft& w k £ J: 0 , V 

Zi.>slZ->r -f H »7*— /I- X^.— WiShe) B T B A S - 2 
flJRj^C V DSKlft: i ^TIl&A t f^&aicJ: 0 J&J$* 
ftTfT<. 

[0047] i^«lftEB3&»SdfcSft*IB}t=*i. rot 
1 1 1- 2 5«0«HtCflR3Bf L/i3t# 

3 4ti3-f -f 5 1= J: T ffl L £ftfc:KIB 
tt-'T^I.ehC.tD. «iIS«BTBAS//XJi 
i^NHg ^'XhgiSiL^^fe, BTBAS^fcJ: 
tXN H 3 tfA0%S:CV D£BttftX 3 4 tfO^ffSrSftSr 

M k JtR LT* < Jflr* i k te&< , MtlS^ < >y f- 

[0048104 U: 3~ r-f > '^XS»tm?JSSit$ft 
7t:f£MXS<0«-VN-v^-tc:t3ft^BTBA S -SlblBKoJl 

mm (A) wt^ti. mm±#-h±wju\(rMW£ 

<7)±S§ *■ -eft-r'ftS LT ^ «• . ^SK 4 1 UM— > * -y ^ 

H^ x y ^comm 2- *ft-?ft^ LT v . 
[0049]ll4>ll5k 0)J£te^£HJ£jKcii 0 . * 
^te^^.tcifttf, -f >^Xgf*tz|ipi^SteS 

ftfcS?— A-y?- s ^X/S"'yf-, g£A 7 f«BTBAS 
-»LRtf>!IJMWi££ LT *$ 0 . t ^Tft £> BSffi^ Vm 

[0050] mi l tznmf&mz x *u* . vwsmam 

[ 0 0 5 1 ] 1) N F 3 jfXlzX |> 9 V --> /IS« 
-f - 4 y/is$ ^ts^-s c k fc i 0 , #fli3/i£B$£Xg 

<50B T B A S^'XiJ itXN H 3 Xf^tflf*W«><0* ffijh 
■thZbirX'^htzth, BTBAS^'XfcitfNHj # 
XC i *»C V D Kffi«CftX(C|$*£ft & C9£*#JcRj 
ih-T-l.d.tJ'/T'*^. 



[005 23 2) HUf61> fed; 0 . ? 'J --> ?Xg//3S 
% $ il^f'^III^ x -y {~ tJ (t I) tKBIc?)® $ // 
^ >J - - > ^XS^SSh? kJtKLTjK^Sdk^ 

S)lJ?<0(f <^£</^H££|S&iti-& d k*<T'# . 

n<?>&;t-y+mz&ttzmm<nmmz ! £'£$-£&ibtf 

[00 5 3] 3) M^tMS3-7M L 
TBTBas - BMtffl! *f$«-ri> d k o . 6 0 o x: 
<^a«Tt:fc{t* jSIRJSffiS: 2 5 A 5 0 A/#g 

s k ±% < izm-tz k j/rs s fc*r> . 3-f-f > ^x 

S^)?i«lBS^ r SCt ^ . C V D SSH^ttit 
^SrM^f S ■! k * J T'§ , tAV ^T(4 1 C <?5lKi*ffiO 
X/l~ 7° -y h & [6l±f h Z t ifiX' 3= h . 

[0054] 4) 3-f > '^Xa<7)g|itt:l5 LT , B 
TB A S^x^ittf^^MtlS*^'x^f**& LTTa-fe 
x^i-rortgp^T'JvN-^'-rSdk^i 0. 

4 >'^Hk tTOBTBAS -IS-ffcJW* S^*^5i^ 

*n(cis# lt>^*- b tb a s -wtfmjzx^xmm. 

[ 0 0 5 5 ] 5) 3~r 4 > ^X^Hmtfe^T, B 

t b a s xxcrtmtez&k&^mmtfxzms lx to 

O-feXfa- 7*OF«9gBt±5V^T BTBAS^Xfi(«l 
zmffi^t&Z t&X'Z&tztb, TU-kX+jL- 
y'&ftmz BTBAS #A0)£tffflltf&!&t h0)£Wi± 

•rz>zbtfX'%&. 

too 563 ^. xwrnzmzmimmitzmMztiz, 

[0057] (5lJ,t{±\ 3— f -f y^Igtfcv^fKlt 
4Kli. btbas -SMicRB^-f, ^'Jy'JnylS 

[ o o 5 s ] r?-T- < >9 , n:mi,zts\,->xmm-t2>-3- j r 

4 >9'#Zli.^ BTBAStfX&XlfmktfXlzmt, 

[00593 3-f^ >^JK0Kffi4. 3 0 0 Alzmt* 
•T. 3 0 0Ai@T*r.-CtJ:^. 

[0060] ^ 'J --y/lSCBl^ ffifflf •& ^ U- 
^>'^X^.. NF, tfxicB^-f. HIMtffi* (C 1 

f 3 ) tfxm^nm (f> ^^^x-yf-y^^-c 

[006 1 ] (SMXSliBTB A SXTXk N H 3 ^'Xk 

^fflL-c btbas -mimzf&m-t&mizizmt? 
•r. <mnx* mm Lxi^mim*mM&tv#ij 

[0062]^ v--y9'xm£&mLt2tmm<7)mm 
t,zm^xmfo~t&izmt>~f, mM<n>^-7- 4 9 >v<r&t 
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£.im%&& ix T^mwuzmm lx x u l . 

[00633 C.v DgSEliT'?*-?^ *.-7t -fytfa 
-y^tt^ro-feX^A-^$r«S^fctm'. «tl** -y 

%kwm<?m<?) c v D^gT'?> ox i> «t i \ 
t o o 6 4 ] $ s, mmwgmtc vummzmh 

[0 0 6 63 

nm Z is trx -y f - > tz J: « ? y - - y ^mon 

jfi^ic , nm* n -x 4 yymzx ~>xm t&tb& =* - 

W-Ztf? y - - y mummum t Jttt LtS<$r*.r 
mn&^y*miztmzmmcr)mm£&mZitz> z t ** 



[iai3 ^wnco-mmnmmx'h&cvYmwizxz, 
*mi<n-m&mmx'h& i c^H3t*a«flHRxa 

Sr^LTfc y , ( a. ) tilEffilSrMHk ( b > tt < a ) £0 
b$oftfck:BrrBnlirc& & . 

[H23 mt<7V--y7T.m*:7r,lXm. (a) 
iilEraillfriSiH, ( b ) (i < a ) cobgpojfc^clllTiJiillT"?) 

■5 „ 

[133 3 |S| t< n-f- ^ ^laS-Ss L-T *J 0 . ( a ) 
MJERffiieTBL ( b ) U < a ) Wb»<7«fc«»iBlBlTft 

[114 3 -?-«M^Sty'77tib * . 

[05 3 'c^itmm^^^^yx'hi, 
ime] 9 v--y?jLm®i?Mm®®.tftm?)mmt 
comi^^i-^y 7 x-h h . 

1 1— Tn-fe**\a.— 7\ 1 2-4 1 3 
-T*7??-.x-7\ 1 5-*PP, 16- 

17-»5Mf, 1 
-/L H , 2 0- -fiJURtf . 2 1 • ■ • 9 y -->' 

*fl8MT 2 2 A, 2 2B-3-f< 

2 3-i^— /Wf-vvT*, 2 4 — >7XyN , 2 5- 

2 6. 2 7--4H1R, 28-«»gEW, 2 
flr«.. 3 0-t-*JLX.y 3 1-II*X 3 2- 
ttSd (BTBAS-SftK) . 33 - ^y-xy^' 
X, 34-HJS- 3 5-- rj-r-<f >-i/|Ji ( BTBAS- 
KfkK) , 3 6— O— -r-f yfifA) . 3 7 
-BTBAS^ O— yytjy) , 4 1-I-A" 
v-f^WtMI. 4 2-fj5^v-f-W»tt». 4 3-*= 
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6.00E+1 8 
& 0 0 E+ 1 8 
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10 OE+1 8 
2 0 OE+1 8 
(atDn l6 1.0 OE + 1 8 
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